It has been isolated a lytic bacteriophage specific to Escherichia coli, which can infect at least 22 one different bacterial group. Phage ФGF1 was isolated from a wastewater treatment plant. It 23 is resistant to the effect of chloroform and is stable at 40 and 50 °C. In addition, it is stable in 24 the range of pH 5-8. Its host range is wide, infecting even strains from another genus such as 25 Shigella. The one-step growth curve yielded a short latent period of 15 minutes and a burst 26 size of 85 PFU per infected cell. Under the electron microscope, this phage presents the C3 27 morphotype, extremely rare among members of the Podoviridae family. Phage ФGF1 shows 28 some characteristics that could be considered useful in biocontrol applications against E. coli.
INTRODUCTION
a high specificity for their host, there are some cases in which the host range is broad and 48 could indicate some utility in biocontrol applications and their ability to model microbial 49 distribution in natural environments (B. Koskella and S. Meaden, 2013; Ross et al, 2016) . In 50 any case, this specificity depends on the ability of the virus to bind to bacterial receptors (J. 51 Bertozzi et al, 2016) . 52 Escherichia coli is a gram-negative rod-shaped bacterium that can cause a wide range of 53 diseases, mainly in the intestinal tract, although pathogenic strains have also been found that 54 affect the urinary tract, the bloodstream and the central nervous system (J.B. Kaper et al. 55 2004; M.A. Croxen and B.B. Finlay, 2010) . 56 Some strains of E. coli, in addition to produce cytotoxins, can also produce other virulent 57 factors such as intimin and hemolysin (P. K. Fagan et al., 1999) ; for these reasons E. coli is 58 considered a pathogen capable of causing diarrhea outbreaks, hemolytic uremic syndrome, 59 hemorrhagic colitis and dysentery, mostly in children (M.A. Croxen et al., 2013) and many of 60 these diseases are transmitted by food. 61 Foodborne diseases are a threat to public health worldwide, mainly because many of these 62 bacteria have become more aggressive and resistant to antibiotics (O.A. Odeyemi and N.A. 63 4 Sani, 2016). E. coli is among the most common pathogenic bacteria that are transmitted by 64 food (T. González and R. Rojas, 2005) , in addition generates great economic losses in the 65 food industry, where antibiotics cannot be used because they generate bacterial resistance and 66 physical and chemical treatments to inactivate these bacteria affect the organoleptic properties 67 of food (P. Garcia et al., 2010) . It is why non -thermal alternatives are sought for the 68 elimination or reduction of the bacterial load, without affecting the organoleptic 69 characteristics of the food (M. Somolinos et al., 2008) .
70
The development of the use of bacteriophages for therapy is long term, since it requires many 71 regulations in the western world and therefore many companies have opted for the application 72 of these viruses in the field of food safety (T.K. Lu and M.S. Koeris, 2011), as the proteins 73 derived from these viruses (endolysins) for the biocontrol of pathogenic bacteria in foods, 74 without altering their organoleptic properties (P. García et al., 2010) . Added to this, several 75 studies have shown that bacteriophages can lyse multidrug-resistant bacteria taking advantage 76 of the fact that their mechanism of action is different from that of antibiotics (I. Haq et al. 77 2012; C. Verraes et al., 2013; A. Nilsson, 2014) . 78 Bacteriophages have already been used for the reduction or elimination of the bacterial load 79 of different pathogens in different types of food, but not all bacteriophages are efficient 80 eliminating in the process of bacterial reduction or elimination. Therefore, it is necessary to 81 know the microbiological, physicochemical and molecular characteristics of the 82 bacteriophage to be used (G. A. Gonçalves et al., 2015) .
83
The usefulness of bacteriophages depends both on their own biological properties and on the 84 environment where they will be used, so the goal of this study was the determination of the 
RESULTS

89
Isolation and purification of bacteriophage 90 Bacteriophage ФGF1 was isolated from a positive sample in broth ( Figure 1A ). Successive 91 double soft layer agar assays led to the isolation of a pure phage, and through the spot test it 92 was possible to demonstrate the lytic activity of this phage against Escherichia coli ATCC ® 93 25922 TM ( Figure 1B ).
95
Sensitivity to chloroform 96 The viability of phage ФGF1 was not affected after 1 hour of exposure to chloroform 97 compared to the control test, in both cases a very similar PFU/mL value was observed ( Figure   98 2).
100
Thermal stability 101 Thermal stability of phage ФGF1 is maintained at temperature ranging from 40 to 50 °C for 102 up to 1 hour, and the phage is completely inactivated after 30 minutes at 70 °C and 5 minutes 103 at 80 °C, as showed in Figure 3 . 118 Phage ФGF1 showed an optimal MOI of 0.01, a value that was used to carry on the one-step ФGF1 is resistant to chloroform, which is an organic compound with solvent capabilities, and 136 although the sensitivity to chloroform is associated with the presence of lipids in the viral 137 7 structure, one third of tailed phages that do not have lipids as part of the particle are sensitive 138 to chloroform (H. W. Ackermann, 2006) . In fact, chloroform can act as a destabilizing factor, 139 and in many trials where chloroform is applied to remove the bacterial fraction after phage 
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142
ФGF1 is very stable at 40 to 50 °C. This is very common in phages such as PA5oct, which 143 infects bacteria in an optimum temperature of 37 °C (Z. Drulis-Kawa et al., 2014) . Phage has 144 to be adapted to its host and its environmental conditions. Va1 is a specific bacteriophage to 145 Vibrio alginolyticus: the particle is stable at 20 to 30 °C, because Vibrio is a bacterial genus 146 usually found in marine environments (C. Fernandez et al., 2017) . It is pertinent to add that in Grimont, 1981) . ФGF1 could belong to 183 the genus Phieco32virus that has only 6 bacteriophage species, all infective for E. coli. This 184 will only be confirmed by genome sequencing.
185
In conclusion, bacteriophage ФGF1 has a short latency period, a considerable burst size, and 186 has a wide host range, characteristics that make it a good candidate for a diversity of 
204
Briefly, in 10 mL of BHI broth, 1 mL of the filtrate was added along with 100 μL of a log 205 phase Escherichia coli ATCC ® 25922 TM broth culture. A control assay was made by adding 206 10 mL of BHI broth, 1 mL of phosphate buffered saline (PBS) and 100 μL of the same 207 bacterial strain. Both tubes were incubated at 37 °C for 8 hours.
208
The mix showing a significant clearance against the control test tube was centrifuged at 8,000 The thermal stability of the ФGF1 phage was tested at 40, 50, 60, 70 and 80 °C for 0, 5, 15, 238 30, 45 and 60 minutes using a phage titer of 2 x 10 10 PFU·mL -1 (Z. Drulis-Kawa et. al., 2014) .
239
Each experiment was performed in triplicate and the phage titer was determined by the agar 240 double layer technique. 259 The optimal multiplicity of infection (MOI) of the bacteriophage was determined following L.
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260
Li and Z. Zhang (2014), infecting Escherichia strain coli ATCC ® 25922 TM at 3 different MOI 261 (0.01, 0.1 and 1) at 37 °C for 4 hours. For the one-step growth curve experiment, 100 μL of an 262 overnight culture of Escherichia coli ATCC ® 25922 TM was inoculated to 10 mL of BHI broth 263 and incubated at 37 °C to reach a 10 8 CFU mL -1 titer (0.5 McFarland standard). Later 1 mL of 264 this broth was mixed with 1 mL of ФGF1 phage suspension, at the optimal MOI previously 265 determined, following incubation at 37 °C for 10 minutes and then centrifuged at 4 000 x g 266 for 3 minutes. Pellet was resuspended in 2 mL of BHI broth. 100 μL of this broth were 267 transferred to 50 mL of BHI broth and incubated at 37 °C (M. Middelboe et al., 2010) .
268
Samples (in duplicate) were taken every 5 minutes for 60 minutes and assayed by the double 269 agar overlay technique (M.H. Adams, 1959) . values (3, 4, 5, 6, 7, 8, 9 and 10) for one hour at 37 °C and followed by calculating phage titer 430 by the double agar overlay technique. 
